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Note: The equation asked for in (c) will be approximate since 

include the effect. of the circuit inductance. 
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Also, under the same conditions, electrical power flows from the bar into 
the circuit elements and R^ where it appears as heat. Accordingly, the 

reference direction of is 

the bar 
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To construct a practical generator, it is necessary that continuous motion 
shall be possible. This thought leads inevitably to the idea of continuous 

motion around a circle. 
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In fact, the standard laboratory procedure for determining is to obtain the 
graph of e^p on an oscilloscope. 
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to give an improved (i.e. more sinusoidal; wave snape. 

This technique is actually used in the design of certain types of 
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Compare the results from your two sets of calculations by observing the two curves 




one 






L 



o 

ERIC 



JEO 

00 



0 ) — 



c 

o 



cn 



cn 

c 



(/> 

(0 



UD 



(0 



0 ) 

(A 

3 

(0 

o 

0 ) 



L. 

0 ) 

x: 

•M 

0 ) 

o> 

o 

4-> 



0) 

o 

(0 

CL 

in 



0 ) 

c 

o 



0 ) 



0 ) 

x: 

*p 



X) 

<0 






0 ) 

a 

CO 



E 

0 ) 



o 

O. 



-o 

0 ) 

x: 

o 

c 

3 

X 



(0 

> 

(0 



0 ) 

X 



o 

o 



u 

n 

u) 



(0 



(0 



0 ) 

X 

4^ 



</) 

0 ) 

L. 



0 ) 

o 

(0 

u- 

u 

=} 

CA 



o> 

c 



u 

o 

o 



o 


“ c 


4J 


CO 


4J 




c 


a 


4-» 


o 




o 


CD 


Lp 


•o 


c 


CA 


0) 


£ 


c 


»— 




CO 


o 




u- 




a 


O. 




•V 

CA 


CD 


0 




4J 


u 


X 




£ 


CO 


4-» 


X 


i 


CA 


0 


X 


Ol 


-o 


> 


cn 


0) 


C 


CO 




CA 


0) 


X 


CA 


> 




•— 




C 



— CO 



O 

O 



<0 

E 



x> 

c 



CD 

X 



0 ) 

X 



4J 

CA 



4-> 

X 

0 ) 



o 

AJ 



o ^ 



c 

o 



CA 



o 

L. 



c 



CO 






4-» 

3 



X 



O 

in 



0 ) 

X 

4^ 



X 

4-» 



— -o 
CO 0) 



u- 

o 



LJ 

c 

0 ) 



X 

cn 



u 

CO 

0 ) 

c 



o> 

c 



CD 

Ol 



0 ) 

•o 



X 

a 

E 



0 ) 



<D 

C 

o 



CD 



rA 

C 

o 

a 



c 

o 



(A 

3 



>- 

V. 

0) 

> 



“O 

0) CA 
CA •— ^ 
rj X 

4-» 



u 

0 ) 

> 

o 

o 



(A 



CA 



X 

>4 



0 ) 

> 

CO 

X 



L. 

0) 

> 

o 

a 



o 

£ 



CA 



0 ) 

5 



. O 
c 



-o 

0 ) 

E 

0 ) 

u 



•V 

0 ) 

u 

3 

O) 



4-» 




c 


4- 


"i 


0) 


•— 




0) 




0) 


CA 


4-> 


Ol 




3 


CO 


0^ 


X 


X 


0^ 






CO 


•V 


0 


X 


> 


> 


CA 


CO 






5 


cn 


0) 




c 


3 


CO 


•— 






X 


CA 


c 




< 


•mm 


3 






CA 




0) 


0 


• 


CA 


u 


a 


0 




o 


CL 


0) 


0 


u 


X 




3 


X 




a 




0) 




u 




0) 


0 


Ol 


X 


X 


c 


X 


CO 






X 


CA 



o 

4-> 

CO 

4-> 

3 

E 

E 

O 

O 



<0 



0 ) 

CA 

3 



<D 

X 

4J 



4J 

3 

a 

4J 

3 

O 



E 

u 

0 ) 

a 



0 ) 

01 

2 



•V 

U 

0> 

> 

0) 

3 

O 



CA 

CO 



CA 

0) 

o 

•o 



0) 

a 

CO 



o 

4-» 



0) 

X 

4-» 



CA 

0) 

X 

CA 



3 

E 

E 

O 

O 



Q> 

X 

4J 



o 

> 



o> 



4J 

c 

CO 

4-» 



U. 

3 

CA 



X 

o 

3 

CA 



•V 

CO 

cu 



u 

O 

o 

u 



u 

0) 

-o 

1 . 

o 



X 



CL 

E 

o 

o 

o 

CO 



CA 



4-» 

CO 



— cn 
o — 
o u. 



0) 

X 



c 

3 

5 

CA 



4-» 

c 

0) 

E 

o> 

0) 

CA 

I 

i 



10 

c 



c 

o 

o 



CA 



u 

0) 



4- 

o 



CO 



s 



o 

CO 

L. 

CO 

X 

o 



10 

o 

X 



u 

CO 

0) 

c 



0) 

L. 



0) 

E 



CO 






riipr. 



i. 

0 ) 

JQ 

E 

3 

C 



3 

D 

C. 

o 



(0 

E 

(/) 

CO 

4 J 



c 
5 
CO 

1 . c 

^ 1:^ 
4J CO 
3 E 
Xt 

•p 

•N 

X E 

rov <l) 

o. 

b) o 

— p 



0) 



c 

o 



p 

o. 



(/) 



G 


X 


> 






X 










1— 




C 


G 








0 


O 


G 




o 






X 


• 


o 


4-. 


l. 


p 


cn 




Q 


P 




oi 


OI 




G 


-o 


c 


c 


G 


E 


c 






in: 


E 


3 


3 

G 


p 


3 




2 


u 


3 


G. 




G 


-o 


cn 


X- 


G 






G 


P 


X 


OI 


-o 


i. 


■ 




c 


G 




cn 






u 


G 


P 




-o 


G 


X 




•— 


c 


P 


P 


£ 


3 


•— 


P 




p 




3 


3 


P 


G 


P 






G 


a 


G 




O 


X 


* . 


X 




c 


P 




P 


1 4- 


3 








0 




cn 




-0 




O) 


•«- 


P 


(D • cn 



(/) 

o 

“O 

</) 

X 

p 



c 



X 

o 

<0 

0) 

O) 

c 

*i 

u 

o 

4- 



cn 

c 

•o 

c 



- 5 



4- 

o 

-tJ 

o 

X 

p 

0) 

E 



c/> 

-o 

c 

CO 

•s 

i 

u 

CO 

0 ) 

X 

p 

>- 

X 



cn 

0 ) 

•o 



1 . 

o 

p 

o 

1 . 



cn »— 
— CO 

o 



p 

c 

0) 

E 

0 ) 

cn 

c 

CO 



1. 

•o 

c 



o 

0) 



0) 

(/) 

0) 

X 

p 

cn 

c 

*o 

CO 

CL 

cn 

> 

X 



CO 

•V 

-d- 



0) 

X 

p 

X 

•o 

0) 

p 

CU 

o 

c 



cn 

4- 

E 

<1> 

<1> 

X 

p 

CO 

•o 

c 

CO 



cn 



3 

cn 

0 ) 



CD 

X 

p 



cn 



c 

§ 

X 

cn 



*\ «\ 

K-% -O 

ro 0 ) 



cn 



(D rH 
P — ^ 



CO 

cn 



ro 



0) 

1. 

3 

O) cn 
— c 
tu u 
3 
P 

4» 

o 





cn 




G 


X 




cn 


• M» 




p 




•o 




P 


•o 


G 


cn 




o 


X 


G 


C 




G 




O 


G 


G 


p 


P 


< 


P 


c 


•\ 


Q. 


C 


1. 




G 




O 




1. 


Q. 




a 


X 


O 








O 


O 


E 




p 




• 


cn| 


1 


P 




Li 


c 




^3 


cn 






o 


> 


G 




3 


C 


p 


X 


o 






P 








c 


Gl 










c 


>. 




G 




cn 


G 


G 


P 


G 


P 


cn 


E 


G 


•Mi 


X 


O 


G 


X 




G 


cn 


X 




P 


•«M 




P 


3 




G 


P 


o 




1. 


C 




o 


•V 


cn 




0 


M- 


P 


••• 


u 




cn 




o 


••M 


o 


G 


O) 


G 


4- 




u 


p 


P 




E 


G 


5 


4- 


X 


O 




3 


G 


G 


X 


G 


•«« 


G 


P 


p 




O 


•• 




4- 


-o 




G 


o 


O 


c 


•o 


3 






G 


P 


G 


cn 


G 




O 






P 


3 


o 


m 


u 


G 


> 



CO 

o 

p 

o 

CO 

1 . 

CL 



P 

0) 

•o 

CO 



o 

o 

s 

p 



cn 

0) 

I. 

X 

p 

J 



0) 

X 

I- 



0) 

p 

E 

3 

o 



u 

CO 

X 

o 

X 

3 



0 ) 

p 

c 

3 

o 

o 

c 

0 ) 

(D 

u 

CO 

> 

o 

X 



o 

o 

c 

0) 

3 

<T 

0) 

cn 

0 ) 

X 

p 



cn 



I. 

I. 

CO 



p 

CD 

01 

0) 

3. 

0) 

1. 

3' 

01 



P 

CO 

x^ 

p 

1. 

o 



5 

o 

X 

cn 

P 

G 

c 



o 

-d-. 



cn 



3 



0) 



3 



Q. 

Q. 

CO 

O 
cn 

0 ) 
CO 

cn 

p 

E 

G 

G 
E 
G 
cn 

G 

X 



on 

c 

E 

3 

cn 

cn 

< 



ERIC 



These are 



r’il rtTil III rill ^illlMii 










<30 






o 

ERIC 



o> 

c 

-O' 

c:« 

0 ). 

c 

nj 

U) 

4^ 

U 

CO 

4^ 

(/) 



C7> 

£ 

-t) 

0) 

0) 

o 

o 

u 

a 

0) 

u 

O 

4- 

0) 

CO 



(0 



0) 

X 

4-^ 



IT\ 

rov 



> 

0) 

X 

H 



(/) 

0) 

o 

u 



o •- 



cn o 



0) 

0) 

3 

0) 

3 

C 



tu — 



C 

5 

O 

U) 



(0 

E 

(A 

>* 

Sk 



c 

o 



o 

0) 

c 

c 

o 

o 

0) 

(A 

2 

O 



K\ 



cn 
o — 



•o 

0) 

4-> 

4-> 

o 

-o 

0) 

x: 

4-> 

>• 

•o 

0) 

4-> 

c 

0) 

lA 

0) 

L. 

o. 

0) 



o 

4-» 



4-» 

o 

5 

0) 

•o 
’ c 

8. 

U) 

0) 

Ir. 



4- 

o 

-o 

o 

JZ 

4J 

0) 

E 

0) 

x: 



-o 

0> 

CA 

3 

0 ) 

x> 



0) 




c 




0) 


u» 


CA 


•o 


0 


a) 


44 




3 


c 


o 


L. 


c 


C 


CO 


(0 


CA 


3 


0) 


•— 


0. 






44 


(A 




0) 




-o 


o 


0) 


z 


X 


X 






u 


2 








o. 


Cu 


o> 


v\ 


«•. 






0> 


• m* 


(U 


o 


cc 


o 


u 




L. 




X 








OM» 




(A 




(A 




CA 


X 




o 


2 


’•D 


0) 




0) 


xt 


ID 


0) 


*o 


(A 




e 


•— 




1 


44 




> 


> 


L. 


0) 


£ 


•V 


(A 




<0 


3 




Cl 




-o 


E 





Q. 


•— 


u 




•3 


44 


C 


C 


1 


(0 


••• 


X 

•;4 


2 






0) 


CA 


44 


X 




c 


44 


0) 


0) 


0) 




L. 


44 


0) 


44 




4- 


0) 


(A 


vu 




Jkt 




Q. 


O 


T3 


E 


CO 




Q 




0) 

L. 


O 




CO 


O 




44 


tmm 






44 


• 


2 


(A 


o 


6 


O 




X 


-d- 


T> 


0) 


rrv 


c 


44 


CO 


CO 


0) 


cn 



x: 

u 



0) 

(A 

CO 



u 

O 



CO 
0> 
o. 

Q. 
cn CO 



o 



CO 

0) 

x: 

4-> 



0) 

L. 

CO 

5" 

K\ 

o 

cn 

Lu 

C 



•o 

0> 

4^ 

4J 

o 

c 

§ 

x: 

(A 



44 



lA 

0) 



3 -T3 

44 — 

— CA 



C 

o 



u 

3 

cn 



CO 



CA 



44 
CA 
0 ) 
> 
e 

c ••• 
o q 

a *i 



U) 

X) 

3 

.U) 

3 

0) 



<U 

> 

O 

0) 

a 

M 

u 



u 

0) 

L- 



o. 
o 

5 T, 



Q> 

jC 



*v 

( 1 ) 

U 

3 

■P 

O 



0) 

x: 



■o 

% 

0) 



a T 



(/> 



8 . 



> 

0) 

i. 

<0 



o 

•p 

o 



0) 

x: 

•M 



•o 

c 

0) 

u 

CO 

M 

1 

44 

44 

CO 



o 


44 




o 








0) 


•» 


LTV 


N 


3 


K\ 








£ 


yM 


O 


cn 


CO 


cn 


c 


>• 




u 


CO 


Lu 


0 


u 




u 


44 


4- 




u 


O 


0 


O 




44 


a 








O 


0) 


CA 






•w 




X 


X 


-o 


CO 


I- 


c 






CO 


0) 






X 


o 


•V 




IT*. 




-o 


rA 


X 








3 


• 




o 


cn 


•\ 


X 


•• 




CA 


lu 


CO 








• 3 


C 




4t 0 




lA 


rr\ >- 




44 




c 


i. 


• *\ 


2 


CO 


cn 0 ) 


o 


D. 


— o 


X 




tu c 


CA 




0) 




• 


C 3 


CA 


ITS 


— c 


CO 


K\ 


U) S. 


CA 


• 


•M U) 


cn 


O) 


L. 0) 


e 




10 ^ 


•M 


Z 


a u 


*o 




o 


c 


C 


0) o 






> 


3 



•- CA 



(A 

2 

CO 

u 

J2 

u 

u 



44 

o 

0) 

a 

CA 

0) 

u 



£ 

44 



,44 

X 

44 



0 ) 

lA 

X 



cn 

c 

I 



0 

U) 

E 

CO 

u 

cn 

CO 



44 

c 

0 ) 

3 

cx 

0) 

(A 

X 

3 

(A 



(/) 



ON 

CO 
















c 


U 




















O 




0) 














*o 


4^ 


• 


$ 




V** 






(/) 


0) 


a. 


u 


in 






4-1 






•— 


4^ 






u 


4J 




0) 


0) 




X 


0) 


c 


•o 


0) 


3 






tf) 




AJ 




0) 


c 


X 


X 


o 


c 


0) 


X) 




a. 


0) 


o 


4-i 








£ 




4. 


E 


5 


o 


o 


•\ 




<n 




•o 


o 


O 








•X3 


L. 






0) 




o 


0) 




0) 


0) 


0) 


<0 


H- 




cl 




X 


•o 


X 


4-i 


M- 


x: 


O 


c 


c 


o 




0) 


4-i 


CO 


0) 


1— 




0) 


••- 


•M 


C7> 


•o 




u 


L. 




(/) 


(/) 


c 




c 


(0 


u 


CO 






0) 


0) 


c 


•o 




X 


o 


a. 


n 


• 


•o 


u 




0) 




tn 


4- 


0) 




u 




a 


a 


•o 


o 


' 




c/) 




IT\ 


(/) 


0) 


0) 


0) 


CO 




> 






KN 






X 


0) 




5 




> 


•o 




0) 






c 


4- 


0> 


L. 


1— 



(0 

0) 

u 

ti) 

u 

(0 

0) 

5 

•\ 

c 

o 

(0 

c 

0) 

(/) 

0) 

u 

a 

<D 



0) 

0) 

(/) 



0) 

o. 

CO 

o. 

0) 

x: 

o 

c 



0) 

u 



D) 


h- 




X 


(/) 


2 


0) 




1— 


X 


CD 




1 


j 






<0 


4J 


0) 


o 




0) 




O) 








U. 








c 


c 


<D 


X 


B 


•«» 


(/) 


1 


f 




• 


•o 


•V 






X 








* 


r 


(/) 


(/) 


c 


-• 




4-i 


4J 




in 


(A 


4- 


V 


' 


t 


CO 


a 


CO 


H 








k. 






E 


CA 




\ 




o 






0) 




•N 


o 


-o 


<D 


CD 






» 


0) 


o 


•V 


4^ 


X 


o 


«* 


4- 


c 










i 


E 




•o 


c 


4J 


o 


CM 




CO 


CO 


r— 






} 


CO 




0) 










4- 








rnmm 


} 


(/) 


0)1 


1 


o 


2 




H 


E 


•V 


(/) 


CO 


2 


t 

i 




u 




a. 


CO 


• 


0) 


0) 


k. 


u 






} 


0) 


o 


•o 












o 


o 


k» 


3 




? 


X 


El 


o 


E 


•o 


CM 


-o 


0) 


4J 


4J 


o 


O 




1 


4-i 




1. 


O 






c 


X 


o 


o 


4- 






1 




4) 


u 


1. 




4J 




4r^ 


3 


3 








1 


<D 


0) 


c 


4- 


o 


c 


4- 




-o 


-o 


cn 


•V 








u 


•«> 




>1 






(A 


c 


c 


c 


CD 






CO 


X 




O) 




o 


o 


CO 


o 


o 


o 


0 








4J 


>- 


c 




a. 






o 


o 








(/) 




•o 




• 






(0 




4-i 


CD 




Q) 


O) (0 


4-i 


0) 


4-i 


C/) 


CD 




CD 


0 


3 




c 


c 


CD 


U. 


u 


CO 






CD 


X 


CD 












L. 


CO 


o 






CD 




4J 


k» 


CD 








•o 




4-i 


o> 


a. 


a. 


CA 


o 




•«p 


(A 








•a 


lo 


CO 




3 


0) 


3 




CD 


•o 








c 


CO 




4- 










(/) 




C 








CA 






o> 


(A 


C 


o 


3 


CD 








>«» fi; 


• 


0) 


c 




CO 




<0 


o 




i. 


X 


1 c. 


VO 


X 




4-J 


o 


c 


o 


c 


CA 


- 


•o 




o 


rov 


4J 


•o 


X 




CD 


CD 


CD 


CD 


CVI 



•L. 

4J 




<D 


0) 


• 


c 


<D 


c 


2 


o 






CD 


•— 


II 


CD 


CD 




C 


-g 


CA 


•— 








y 


•V 




4- 


CA 








4^ 




4-i 






•V 


CD 


•V 




k» 




(D 




— 


JZ 


w 


X 


CO 




Lu 




<D 


X 


CA 


•o 


o 


S 


k» 


a. 


CVI 


4J 


m 


D) 


4-» 


o 




<D 


k» 


4-i 






k» 


• 




o 


— 




•V 


•— 


4J 


4-i 


C 


•o 


3 




X 


o 


k» 


k. 


CD 


o 


iH 


2 


•o 




CO 






3 


CA 


•V 


4-i 




CD 


o 


X 




CD 




CD 






CD 






•«* 


CA 




CD 




k. 


4-i 






CD 


X 


CD 


0) 


CA 


CA 


O 


C4- 




CA 


X 


c 


k. 




CD 




k 


CA 


X 


X 


O 


0) 


c 




X 


c 


4-i 


•wm 


CD 


4-i 


X 




CO 




4-> 




p— 


•-P- 


•— 


<D 


4J 










CO 


4-i 




CL 






c 


o 


o 




X 




o 


o 


> 


CA 


X 






E 


X 


X 


CO 




k. 


CA 


4-i 


<D 


•3 


4-i 




•». 


4J 


CA 




0 


CO 


o 


o 


•3 




•— * 




C 






4-i 


X 




C 




o 


4J 






CD 


o 




c 


o 


C 


0) 


X 


4J 


CA 


•— 






CA 


X 


C7) 


O 




o> 


o 


•o 




CA 


CA 




C 






CA 


(D 


5 


c 


CO 


c 


c 








o 




4J 


p— 


CO 




•«A» 














CA 


o> 






f-M 


0 




4-i 




X 


CA 


c 




o. 


1 


•o 


c 


c 


• 


o 


CA 


CD 








4J 


c 




CD 




-a 


c 




• -W 










CO 












CD 


0) 


0) 


•— 


•o 


> 


CVI 


CA 


CA 


CA 


o 






CA 


> 




CA 


u 




2 


c 


CO 








CD 


CD 


tc\ 




<D 


CO 


VO 




CO 








X 


-o 






’C 


X 






O 






0) 






3 


2 




c 


X 


CA 










3 






u 


(A 


4- 


C 






CO 


0 


••m 














• 


CO 


O. 




o 


CA 








X 


p— 




CA 




2 




CA 




O 


0) 


o 








X 


1- 


•«p 




•— 




O 






0) 


o 


X 


<D 


«£• 






$ 




,7^ 




Lk 




X 




Lu 


2 




4-i 


CA 


4-> 

























$ 




Figure 57 



T 











Figure 59. 
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rotation, and position of the armature shown« 

Also draw two current arrows, one above and one below point p, showing current 
direction in each of the parallel paths, and label them in terms of lo 
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Figure 40 
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the situation portrayed in Fig. 59? 
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(2) Using the results arrived at on p- 125, trace out on Fig. 53 the 
wave of V (the open circuit voltage defined in Fig. 51). 




Figure ^2 (repeat) with R added. 
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Note: k and R might be combined into 

a single resistor. However^ k is not associated 
with a power loss, and for that reason it is well 
to keep them separate. 



>- 



ro 

r— I 



L. 








o 






CD 


p 


CD 


CD 


C 


CO 






0 


t- 


-o 


X 


• M* 


CD 


c 


o 


P 


c 


CD 


3 


u 


CD 




CO 


0 


O) 


CD 




a 




O 




0 


O 


c 


• 


u 


1 


CD 




Db 


-o 


P 








CO 




P 


CD 




0 


CO 




CO 


O 


0 


4- 


CD 




E 


0 


u 


T3 










CD 


P 


5 


CD 




C 


0 


• mb 


CO 


CD 




4- 




u 








u 


4- 


10 


in 


3 


0 


(i) 




o 






0) 






u 


CO 


•o 




CD 


3 




0 


CO 


CD 


1) 


u 




O 






CO 


CD 


4- 


CD 


— ^ 


X 


CD 


CD 


•o 




X 


CO 


CD 


CO 


P 


3 


0 


o 








• mb 


cn 


0 




p 


c 


P 


CD 


CO 


•— 




X 


•mb 


c 


CO 


P 


u 








CD 


CD 




X 


p 


P 


CD 


p 


O 


X 


c 


• MB 


CO 


0 


0 


5 










CO 


4- 


u 


CO 


X 


0 


CD 


CD 


o 




X 







U) 

C 

(D 

<D 

E 

u 

0) 

£ 

o 

0) 

1. 

<0 

0) 

1. 

0) 

£ 

H 



<P 

o 

c 

< 



•p 

3 

o. 

p 

3 

O 

c 

? 

o 

U) 

p 



E 

o 

1. 

tp 



o 

p 

03 

P 

0) 

c 

0) 

cn 

CD 

X 

o 

3 

0) 

0) 

Of) 

c 

CD 

u 

o> 

c 

p 

CD 

u 

0) 

o. 

o 

0) 

p 



4- 

o 

p 

t- 

CD 

O. 

u 

O 

4- 

•V 

p 

O 

CO 

4- 



U 

0) 

0) 



T3 

a) 

p 

o 

(D 

C 

c 

o 

o 

U) 

c 

u 

3 

P 

B 

4- 



P C 

c — 
0) 
u 
0) 

4- H 



T3 

>• 

P 

0) 

> 

U) 

CO 



0) 

c 



u 

CO 

E 






in 

o 

p 

0) 

u 

0 ) 

p 

o 

CO 

u 

CO 

x: 

o 

4- 

O 

>- 

P 

<0 

u 

CO 

> 

0) 

no 



CO — 



> 


cn 






X 


• -M 


o 




•V 


P 


o. 




p 


• mb 


o 




o 




p 




CO 




CO 




4- 


-D 












c 


CD 


cn 






• MB 








4- 


c 




• 


P 


o 




CD 


C 


• IM 




C 


3 


p 






X 


CO 




X 


cn 


p 




u 








CO 


CD 


u 


• 


E 


X 


X 


CD 




p 


CD 


1m 


no 






CD 


C 


4- 


4- 


X 


3 


o 


O 




o 






c 


a 


CD 


cn 


CD 


E 


cn 


CD 


-X 


o 


0 


o. 


CO 


o 


X 


>- 


p 




p 


p 


u 


CO 






CD 


-of 


cn 


•o 


c 




3 


c 




col 


O 


3 



CO 

P 

X) 

O 

6 

p 



O) 

n) 

O) 



O 

o 



0) -o 



o 

o 

0) 

0) 



o 

0) 



0) 

u 

p 

3 

o 

O) 

p 

c 

0) 



O) 

O) 

o 

o. 

O) 



0) 0) 
— X 
4- P 



P 

c 

0) 



3 

o 

-b 

<0 

o 



0) 



O) 
0) 

0) 
O) 

•o 

c 

CO 
p 

c 

3 
X 
U) 

O) 

_ c 
— c — 



3 

o 



•s 

c 
o 

CO — 



O) 

0) 

p 

CO 

E 



•o 

•o 

CO 



4- 

o 

O) 

c 

u 

3 

P 

CD 

u 

O 

o. 

E 

CO 

0 ) 

X 

p 



</) 

CD 

O) 

CO 

CD 

u 

o 

C 



H 

O) 

CO 

CD 

(/) 



CD 

CO 



I- 

co 

> 

CD 

O) 

CD 

X 

p 



c 

o 

p 

CD 

u 

CD 

-o 

CO 

c 

o 

O 

•o 

CD 



X 

o 

p 

o. 

o. 

CO 



C CD 

c 

X — 
E > 
O CO 
O X 



O CD 
P P 
CD 

O *0 



cn 

cn 

O 

a. 



CD 

X 

p 

o 

c 



-o 

c 

CD 



>- 

u 

CD 

c 

X 

o 

CD 

E 

4- 

o 

•o 

3 

P 

CO 

CD 

X 

P 



er|c 



t 









00 

rcv 

H 




ERIC 



Figure ^ 6 , 



o\ 

s 



J 

<D 

a: 



-o 

<D 

u. 

<D 

-o 

(/) 

c 

o 

o 

0 ) 

O 

V 

U) 



o> 



U) 

CO 

c 

o 



(n 

O 

o. 



x: 

o 

(0 

0) 

0) 

c x: 

— 4 J 



0> 

U) E 

<D (0 

c cn 



(/) 

(D 

(/) 

(/) 

O 



-o 

c 

CO 

(n 

O 

-o 



X 

o 

(0 

E 



0 ) 

X 

V 

c 



c 

o 

• ■ ■ * 

4^ 

o 

o 



0) 

X 

V 

X 

4J 



o — 



c 

o 

•M 

(0 

3 

E 

E 

o 

o 

O) 

c 

> 

o 

u, 

o. 



I 




x> 




c 


CO 


1.^ 


1 




CO 


<D 




O 




c 


U) 


CO 


o. 


4-> 


o 


u 


o 


0 




a 




E 


o 


•« 


5 




4J 


V— • 




(0 


<D 


o 


X 




4J 


4-4 




o 


cn 


(0 


3 


i. 


O 


c. 


X 




cn 


4- 




o 


X 




o 


o 






X 


CL 


3 


O 




4-4 


(0 




VD 


<D 


lA 


u 




O 


• 


E 


o^ 


<D 


lu 


c 




o 


O 



0 ) 
o 

^ -i 



4J 

c 

0 ) 

4J 

(/) 



u 

( 1 ) 

4J 

(0 



c 

o 

4-> 

3 



(/) 

c 

o 

o 

(/) 

c 

o 



o 

> o 

(D 0) 

u u 



a>' 

4- 



VD 

H 

E 

0) 

X 

4-> 

</) 

B 

X 

(/) 

X 

VD 

lA 

0 ) 

u 

3 

o> 



OJ 



c 

o 

4J 

u 

0) 

u 



0 ) 

X 

X 

c 

0 

X 

(0 

X 

0 

u 

M- 

0 



(M 

lf\ 



O) 



4- 

o 

C 

o 

X 

(0 

O 

u 



ro 

I 

(0 

-o 

(J 

<l) 

X 

(0 



ifi 



<P 

c 

o *o 

E O 

^ 4- 

(/) o 



(0 

CL 



— O 



L> 

c 

0) 

u 

u 

3 

O 

L> 

c 

( 1 ) 

u> 

(D 

u 

(X 

O 



o 

4-> 

0) 

o 

u 



c 

o 

•— 

•M 

o 

0) 

1. 



X 
4-1 

cn 

.5 <i) 

o -c 

u 

(1) C 
•o ^ 

C " ■ 
3 



•M 

CO 

X 

4 -» 



0) 

X 

4-^ 

-o 

c 

CO 

>c 



0) 

TJ 

3 

O 

c 

o 

o 

c 

CO 

o 



4- 3 

O 

CL >- 

CO 

O) 



CO 



4-> 

c 

0) 

1 . 

1 . 

3 

o 



V? 




l4o 





[ o 
I ERIC 







